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1. PURPOSE. This advisory circular presents recomended
operational practices and procedures for the use of electronic
| ong-range navi gation equi pment in oceanic or renpote | and areas.

2. RELATED FAR SECTIONS. FAR 91.1(b), 91.20, 91.75, 91.123,
Appendi x C of 91, 121.103, 121.355, 121.389, Appendix G of 121,
123. 27, and 135. 2.

3. RELATED READI NG MATERI AL. Appendix 1 contains a |ist of
related publications and i nformati on on how they may be obtai ned.

4. BACKGROUND.

a. Recently, many domestic operators have received Civi
Aeronautics Board (CAB) Econonic Authority to operate over
i nternational routes. Additionally, the standards for navigation
have been upgraded in a large portion of the airspace over the
North Atlantic to accommpdate the increasing air traffic.
Simlar standards are under consideration for some airspace over
the Pacific. New navigation equipnent is presently being
i ntroduced into the aviation community to neet these requirenents
and to serve as a replacenent for Loran A which is schedul ed for
a phased shutdown through 1980. These factors, as well as
others, indicate that effective navigation practices and
procedures nust be applied by all operators to ensure that a high
| evel of safety is mmintained. The recommended operationa



practi ces and procedures presented in this advisory circular have
proven to be an effective neans of attaining successfu
navi gati on.

b. It is recognized that many net hods of navigation exist,
and that various types of electronic navigation equipnent are
avail abl e. However, the general trend of equi pnent devel opnent
and user choice has been toward aut omated equi pnent. This
circular will address three of the npst commonly used types of
| ong-range navi gation equi pment: Doppler, with update neans,
Inertial Navigation System (INS) and Orega. Some procedures or
practices are applicable to all three types of equipment. These
common recomrended procedures are presented first, followed by
recommended practices and procedures unique to each of the three
types of equi pnment. Recommended practices and procedures are
al so presented for the resolution of various navigationa
difficulties.

5. DEFINITIONS. For the purposes of this advisory circular, the
foll owi ng definitions apply:

a. Gateway. A specific navigation fix where a flight
transitions fromshort-range (airways) navigation to |ong-range
(oceanic) navigation or vice versa. Such fixes ordinarily are
ai rways navigation facilities (VOR, NDB, etc.) located at or near
oceani ¢ airspace entry/exit points.

b. Long-Range Navigation. Flight operations outside
(beyond) the published service volume (range) of short-range
(ai rways) navigation facilities (i.e., VOR VOR DVE, NDB).

c. Dead Reckoning (DR). A nethod of directing an aircraft
and estimating its position by the application of time, direction
and speed data to a previously deternm ned position.

d. Cross-Check. This is a termfor methods used to
carefully nmonitor and verify navigation information so as to
ensure conpliance with a currently effective Air Traffic Contro
(ATC) clearance. The keystone of successful navigation is
effective cross checking procedures. In order to mnimze the
exposure to human error, each manual insertion of input data into
the navi gation system should be carried out in its entirety by
one crewrenber and then recalled and verified by another. Cross
checki ng procedures should incl ude:

(1) Verification that all data inserted into the
systemis correct;

(2) Verification that the systens are operating
properly;

(3) Confirmation that systemcontrols and switches are
properly configured to provide the desired i nformation; and

(4) Frequent confirmation of navigation perfornmance to
ensure that the ATC assigned track is maintained and that the



i nformati on presented by the systens renmi ns reasonabl e.

e. \Waypoint. A geographic point specified for navigation,
flight planning or air traffic control purposes. For automated
navi gation systens (i.e., INS, Orega), a waypoint is usually
inserted as |l atitude and | ongitude coordinates. For
sem - aut onat ed navi gation systens (i.e., Doppler), a waypoint is
usually inserted as a bearing and di stance from a previ ous
posi tion.

6. GENERAL NAVI GATI ON PRACTI CES AND PROCEDURES. Experience

i ndi cates that the increased accuracy and reliability of nodern
automati c navigation systens can i nduce a degree of conpl acency
in the operator which may result in the failure to routinely
cross check system performance. Under these circunmstances, human
errors nmay remai n undetected for excessive periods. Although
navi gation errors are infrequent occurrences, human errors have
accounted for a mpjority of the errors attributed to aircraft

equi pped with automated systens. Most inadvertent navigation
errors have occurred when the equi pment was functioning normally.
The operating procedures prescribed were either inadequate or
were not followed. A comopn error associated wi th automated
systens is incorrect program ng of the oceanic waypoint |atitudes
by multiples of one degree (60 nautical mles (nn)). In an
organi zed track system this can result in the flight maintaining
a wong track with high precision and thereby constituting a
serious threat to other aircraft properly occupying that track
and flight level. Vigilance and diligence in properly applying
establ i shed procedures are essential ingredients of safe oceanic
navi gati on. Al though operational procedures (checklists) may
differ slightly between specific navigation systens, many good
practices and procedures are basic to all automated and

sem automat ed systenms. These basic practices and procedures are
presented in this paragraph.

a. Preflight Planning. One of the basic fundanental s of
good navigation is prior planning. Aside from planning to ensure
successful navigation under normal circunstances, the successfu
resolution of many in-flight navigation difficulties depends to a
| arge degree on thorough preflight planning. Some of the nore
i mportant factors are addressed bel ow

(1) The Navigation Flight Plan. Since nmany operators
use a conmputerized navigation flight plan, this planning task has
been greatly sinplified. However, care should be taken to verify
that all en route waypoints are correctly and | egi bly shown on
the flight plan. Also, it is desirable to select a waypoint
| oadi ng sequence and nunber each waypoint accordingly. If nore
than one copy of the flight plan is to be used by various
crewnenbers, designate one as the official copy. To elimnate
possi bl e confusion, ensure that all necessary information (i.e.
routi ng changes, estinmated tinmes of arrival, waypoint | oading
sequence) is recorded on this flight plan and this copy is used
for all reports to ATC. Additionally, if the flight is within
the North Atlantic Organized Track Structure (OTS), obtain a copy
of the current track nmessage (ATC expects the flightcrew to have
a copy) and be alert for a conflict between the flight plan and



the track nessage. Track messages are issued periodically and

describe the North Atlantic routes, gateways and flight |evels

avai |l abl e for eastbound and westbound flights during the period
i ndicated in the nmessage (usually 12 hours).

(2) Weather. 1In addition to the normal review of
weat her information concerning termnals, be alert for hazardous
weat her en route which nay require a flight plan change or
in-flight rerouting. It is inportant to obtain a copy of the
wi nd flow chart (constant pressure chart or equivalent) for your
flight level and route since this informati on may prove val uabl e
when eval uating wind forecasting "errors” and if DR operation
shoul d be necessary due to equipnent failure. It is desirable to
plot the route of flight on the chart to increase its useful ness.
Al so, as the flight progresses, consideration should be given to
plotting actual wind information on the chart as a nmeans of
eval uating the accuracy of the forecast.

(3) NOTAMS. Besides checking Notices to Airnen
(NOTAMS) for facilities at departure, destination and alternate
ai rports, NOTAMS concerning navigation aids or special airspace
restrictions along the planned route of flight should be checked.
Omega users shoul d obtain NOTAMS concerni ng Omega station
operational status to ensure that the required stations are in
service. The Airman's Information Manual (AIM contains
additional instructions for obtaining information concerning
Onega.

(4) Equipnent Preflight.

(i) In addition to operating procedures
(checklists) to confirm proper system operation, care should be
taken to ensure that the navigation equipnent is properly
programed. This is a very inportant procedure which should not
be rushed. All navigation information (coordinates or courses
and di stances) shoul d be progranmed by one flight crewnenber and
verified for correctness by another. Also, verify that the sane
waypoi nt | oadi ng sequence is used for each system At this tine,
it is desirable to indicate on the flight plan that the present
position (if applicable) and waypoi nts have been entered and
crosschecked. If tinme becones a factor, it is nore inportant to
verify that the first 2 or 3 waypoints are correct than to rush
t hrough the procedures to "insert" as much information as
possi bl e. Consideration should be given to using another
cross-check which conpares the flight plan or charted distance
bet ween waypoi nts and the distance conmputed by the navigation
systemto detect program ng or flight planning errors. This
serves as a double check on waypoint verification and will also
reveal an error in the flight plan should one exist. A
difference in distance of nore than + or - 2 nmnay indicate a
program ng or flight planning error

(ii) It is advisable not to transcribe waypoi nt
coordi nates from source docunents (track nessage, en route
charts, etc.) onto the flight plan for insertion into the
navi gati on conputers. In order to avoid errors in transcription
waypoi nt coordi nates should be inserted into the conmputers



directly fromthe source docunents.

(iii) Since the initial stages of the flight can
be very busy, consideration should be given to ensuring the
navi gati on system waypoint transfer switches are placed in "auto"
to facilitate outbound tracki ng and waypoi nt changeover during
this period.

(iv) Wth systens such as INS or Orega, which
navi gate during ground operation, it is advisable to cross check
present position, taxi distance or groundspeed, as appropriate,
prior to takeoff to confirm proper system operation and to ensure
that the present position remains reasonable.

b. En Route - Wthin Range of the Qutbound Gateway.
Fl i ghts shoul d not continue beyond the outbound gateway unl ess
the required | ong-range navigation equi prment is functioning
properly. To confirm proper operation, certain cross-checks
shoul d be performed while within range of the gateway navigation
aid. Since this may be the | ast positive position cross-check
until the inbound gateway, the follow ng practices my al so
provi de val uable information for resolving any |ater navigation
difficulties:

(1) ATC Clearance. All ATC oceanic clearances should
be cross checked by two crewrenbers to ensure the clearance is
copied correctly. Any flight plan waypoints which nay have been
revised in an ATC cl earance shoul d be crossed out and the revised
coordi nates entered in a |legible manner. Prior to proceeding
out bound from the gateway, the currently effective ATC cl earance
shoul d be conpared to the flight plan and the information in the
navi gati on conputers for the gateway and the subsequent waypoints
shoul d be verifi ed.

(2) Goss Error Check. A gross error check is a
position accuracy cross-check, using normal airway facilities
such as VOR, VOR/DME or NDB. The gross error check is usually
acconplished by flying directly over the gateway (if possible)
and subsequently establishing the aircraft on the outbound course
using the gateway navigation aid. This check serves the
fol |l owi ng purposes:

(i) Detects errors which may have accrued in
position information since takeoff.

(ii) Provides information which can be used to
det ermi ne which systemis nost accurate for use as a steering
reference.

(iii) Provides an opportunity to correct position
information, if necessary.

(iv) Can be used to confirmthat the aircraft is
established on the outbound course and is tracking toward the
next waypoint.

(v) Can be used to confirmthat the aircraft is



proceeding via the currently effective ATC cl earance.

(3) "Radio/Nav" Switches. In cases where flight
instruments are used for the display of either airways (VOR)
information or information fromthe | ong-range navigation system
the "Radi o/ Nav" switches should be left in the "Radi 0" position
after passing overhead the gateway navigation aid until the radio
i nformati on begins to beconme degraded. The switches should then
be placed in the "NAV"' position.

(4) Conpass Deviation Check. Consideration should be
given to perform ng a conpass deviation check on systens, such as
INS, which use true heading information from sources i ndependent
of the aircraft conpass system The conpass deviations can be
determ ned by conparing the INS derived magneti c heading to each
conpass heading. This infornmation may be used later in the
flight to determ ne the nobst accurate system should a divergence
bet ween systens occur. The conpass deviations can be applied to
the respective conpasses to determ ne the actual magnetic
headi ng. Local variation can be applied to the true headi ng of
each INS to obtain the derived magnetic headi ngs. The nost
accurate INS should be the one with a magneti c headi ng which
conpares favorably with the actual magnetic headi ng.

c. En Route - After Passing the Gateway. The follow ng
practices should be used to nonitor flight progress and confirm
that the assigned route of flight is maintained:

(1) The system determ ned to be nobst accurate during
the gross error check should usually be selected as the autopil ot
steering reference.

(2) \Whenever possible, the system designated as a
steering reference should routinely display present position
i nformati on.

(3) Another system should be selected to routinely
i ndi cate crosstrack (XTK) information.

(4) Crosstrack (XTK), distance to go (DI'S), and track
angle error (TKE), if available, should be periodically cross
checked to confirmthat track centerline is maintained.

d. En Route - Approaching Each Waypoint. Wen within
approximately two m nutes of each waypoint, the follow ng
practices shoul d be used:

(1) Both pilots should verify that the subsequent
waypoi nt in the navigation displays agrees with the currently
ef fective ATC cl earance.

(2) Position information on the navigation displays
shoul d be recorded and conpared with the currently effective ATC
clearance in order to ensure that the aircraft is where it is
supposed to be.

e. En Route - After Passing Each Waypoint. Wthin severa



m nutes after passing each waypoint, the follow ng practices
shoul d be used:

(1) Confirmthat the navigation systens have swtched
to the next flight segnment (leg change).

(2) Confirmthat the aircraft is tracking along the
next flight segnent (tracking outbound).

(3) Approximately 10 m nutes after passing each
waypoi nt, the present position information on the navigation
di spl ays should be plotted on a navigation chart to confirmthat
the ATC clearance is satisfied (not applicable to nost Doppler
systens).

f. En Route - Approaching the Inbound Gateway. Certain
preparations should be made for the transition froml ong-range
navi gation to airways navigation. The follow ng practices are
recomended:

(1) As soon as feasible, set up the navigation radios
to receive the inbound gateway navigation aid.

(2) Wen the gateway navigation aid is providing
reliable information, place the "Radi o/ Nav" switch in the "Radi 0"
position and steer the aircraft so as to acquire and nmaintain the
proper inbound radial/bearing.

(3) Unless directed otherwise by ATC, the aircraft
shoul d be flown directly overhead the gateway.

(4) Wen overhead the gateway, record the position
informati on fromthe navigation displays. This information can
be used to confirmsystem accuracy. It is recommended that
system accuracy conputations be nade after arrival to avoid
conflicts with other cockpit duties during the critical periods
of descent, approach and | anding.

g. After Arrival. The individual navigation systemerrors
and error rates, if applicable, should be conputed and recorded
for future reference. It is desirable to record this information

in a docunent which remains aboard the aircraft to provide
subsequent flightcrews with a recent history of system
performance. This information may be used with npst systenms to
predi ct individual system performance for future flights under
simlar circunstances. Additionally, this informtion may prove
val uabl e to subsequent flightcrews for resolving navigation
abnormalities, such as a divergence between systens.

7. SPECI AL PRACTI CES AND PROCEDURES - DOPPLER. In addition to
the general practices and procedures contained in paragraph 6,
the followi ng informati on applies to Doppler navigation systens.
Since a Doppler system (sensor plus conmputer) is a senm -automatic
dead reckoni ng device which is |less accurate than an INS or Orega
system a neans of updating the Doppler is usually required if
acceptabl e position accuracy is to be achieved on | ong-range
flights. [INS, Onmega or LORAN C may be used as the updating



reference for the Doppler system The follow ng factors should
be consi dered when using Doppl er navigation systens:

a. Conpass Accuracy. Mst Doppl er systens neasure
groundspeed to an accuracy of about one percent and drift angle
to a fraction of a degree. |Its directional reference, however,
is the aircraft's conpass system |f the overall Doppler/conpass
systemis to be usefully accurate, the conpass shoul d be swung
and conpensated so that its error does not exceed one degree on
any headi ng.

b. Preflight.

(1) During preflight, the flight plan courses and
di stances for those flight segnents where Doppler navigation is
required should be verified. Normally, the courses should be
deternmined to the nearest one tenth of a degree and the distances
to the nearest nautical mle. This is routinely acconplished by
usi ng course and di stance tabl es designed for this purpose. Care
and accuracy are inportant factors during this cross-check

(2) If the Doppler systemis to be used for navigation
fromtakeoff, both "A'" and "B" stages should be prograned and the
"auto/ manual " switch should be placed in "auto." Also, the
proper position for the "land/sea" switch should be determ ned
since this affects the accuracy of the groundspeed i nfornation

c. \en Approaching the Qutbound Gateway.

(1) The Doppl er system performance records for recent
flights over simlar routes should be reviewed to determne if a
system devi ation correction should be applied. |[If the records
i ndicate that a deviation correction nmay be necessary, apply the
corrections to the Doppler systens used.

(2) Both pilots should verify that the outbound course
and distance progranmed in the active stage conforns to the
currently effective ATC cl earance.

(3) Unless required otherwi se by ATC, the aircraft
shoul d be flown directly overhead the gateway fix to obtain the
nost accurate starting position practicable. Wen directly
over head the gateway, both pilots should ensure that the Doppl er
conput ers have been activated and that the proper stage is
sel ect ed.

(4) The aircraft should be established on the outbound
track by using the gateway navigation aid. Once this is
acconpl i shed, the gross error cross-checks di scussed in paragraph
6 should be acconpli shed.

(5) Consideration should be given to using an
addi tional cross-check. This is acconplished by applying drift
angl e to conpass headi ng and conparing the result (actual track)
to the flight planned magnetic course.

d. Updating the Doppler Conputer.



(1) Since Doppler systens (in the magnetically slaved
nmode) fly a "rhunb |ine" (curved) track and nbst navigation
charts comonly used reflect "great circle" (straight) tracks,
certain precautions should be observed when updati ng Doppl er
systenms. Although a great circle course and a rhunb |ine course
begin and end at conmon points, a divergence between the two
courses exists between the waypoints. This divergence normally
reaches a mexi mum near the mdpoint of the |leg and the nmagnitude
of the divergence increases as the latitude and the distance
bet ween waypoi nts increases.

(2) Under normal circunstances, position fixes for
Doppl er update purposes should be obtained within 75 nmof a
waypoint to mnimze the possibility of inducing an error into
the Doppl er systemdue to the "rhunb |ine" effect. This practice
shoul d be applied to both manual |y obtai ned and automatically
obt ai ned position fixes.

(3) When Doppler systens are used in the grid (free
gyro) node, the Doppler track will approximte a "great circle”
and "rhunmb [ine" effect is not a factor. Under these conditions,
the updating restrictions previously detailed are not nornmally
appl i cabl e.

8. SPECI AL PRACTI CES AND PROCEDURES - INS. In addition to the
general practices and procedures in paragraph 6, the follow ng
recommendati ons apply specifically to INS:

a. Preflight.

(1) Since INS is a dead reckoning device and not a
position fixing device, any error induced during alignnment wll
be retai ned and possibly increnented throughout the flight unless
renoved through updating procedures. Therefore, during
preflight, care should be exercised to ensure that accurate
present position information is "inserted" into the INS.

Al t hough nmost INS will automatically detect large errors in
present position latitude during alignment, large errors in
present position |longitude may exist wi thout activating a warning
i ndi cation. Therefore, when cross checking present position
coordi nates, be alert for the correct hem spheric indicator
(i.e., NN S E, W as well as the correct nunerical val ues.

Since nost INS cannot be realigned in flight, special procedures,
such as ground realignnment, nmay be required to correct a
significant error in present position. If the INS in use have
the capability of "gang-Ioading" (simultaneous | oading) by use of
a renote feature, care should be taken so that any data entered
by this nmethod is cross checked separately on each individual |INS
to detect data insertion errors.

(2) The INS software identification and nodification
status codes should be verified to ensure that the proper
equi pnent is installed and the appropriate operating checklist is
used.

(3) The operating checklists should include a neans of



ensuring that the INS are ready to navigate and that the

navi gati on node is activated prior to noving the aircraft. Any
nmovenment of the aircraft prior to activating the navigation node
may i nduce very large errors which can only be corrected by
ground realignnent.

(4) After the systemis placed in the navigation node,
the I NS groundspeed shoul d be checked when the aircraft is
stationary. An erroneous reading of nore than a few knots may
indicate a faulty or less reliable unit. |If this occurs, a check
shoul d be made of the mal function codes.

b. In-Flight Updating. Since INS are essentially accurate
and reliable, there is the possibility that in an attenpt to
obtain a slight inprovenent in accuracy by in-flight updating, a
human mi stake nmay result in a nore serious error. On the other
hand, INS errors generally increase with tinme and are not
sel f-correcting. Therefore, if large tracking errors are
permtted to occur, aircraft safety and separation criteria my
be significantly degraded. The aforenmentioned factors should be
considered in any decision relative to in-flight updating. As a
guide to flightcrews, sonme operators consider that unless the
ground facility provides a precise check, and unless the error is
fairly significant (e.g., nore than 6 nmor 2 nmhr), it is
preferable to retain the error rather than update.

9. SPECI AL PRACTI CES AND PROCEDURES - OVEGA.

a. Since the control/display units (CDUs) of nost Orega
systems are sinilar in appearance to those used for INS, persons
fam liar with INS may have a tendency to assune that Omega has
simlar performance characteristics. This assunption could
create significant problens. INS is a precision dead reckoning
(DR) device which is wholly self-contained within the aircraft
and has a nom nal position degradation of about one mile per hour
of flight. Omrega, in contrast, continuously resolves aircraft
position by processing radio signals received froma gl oba
network of transmitters. It is therefore possible for Orega to
be affected by signal propagation disturbances and abnormally
hi gh 1 ocal radio noise |evels.

b. In normal operation, Orega provides a position accuracy
of 1 to 3 mles which, unlike INS, does not degrade with
increasing flight time. However, npst Onega systens conpute
position in signal "lanes" which are a function of the signa
wavel ength. A di sturbance of sufficient magnitude may force the
conmputed position into an adjacent "lane" and thereby cause an
error which is neasured in nmultiples of the basic "lane" wi dth.
This occurrence is termed a "lane slip.” Mst Omega systens
possess an auxiliary operating node terned "Lane Anbiguity
Resol ution" (LAR). The purpose of this node is to correct the
"l ane slip" by returning the present position to the correct
"l ane". A nore detailed description of OVEGA | ane anmbiguity is
provided in I CAO Circular 139 - AN 95, Aviation Use of OVEGA

c. \Whereas INS position errors normally accrue gradually
with elapsed flight time, nost Orega errors occur suddenly and



are usually multiples of the basic lane width. Effective cross
checki ng procedures should be acconplished at regular intervals
and LAR or inflight updating should be initiated when the
position accuracy is in doubt. 1In addition to the genera
practices and procedures contained in paragraph 6, the foll ow ng
recommendati ons apply to Onega systens:

(1) Preflight.

(i) Be alert for any NOTAMS affecting the
operational status of the individual Orega transmtters;
particularly for possible abnormal operation. Deselection of any
station reported to be in abnormal operation should be considered
at the onset of the flight. Also be alert for any NOTAVS
relating to propagation disturbances, such as Sudden |onospheric
Di st urbances, Sudden Phase Anonmlies, or Polar Cap Anomali es,
whi ch nay affect Orega positioning accuracy. Schedul ed Orega
status broadcasts on station WAW should be nonitored as a nmeans
of obtaining current Orega information

(ii) The OVEGA software and nodification status
codes should be verified to ensure that the proper equipnent is
installed and that the appropriate operating checklist is used.

(iii) At certain ground |ocations, particularly at
congested ternmnals, abnormally high radi o noise | evels may
adversely affect the Onega. For exanple, synchronization may
take | onger than normal or the inserted ranp coordi nates may
drift after insertion. Synchronization or DR warning lights
usual ly indicate this situation. This problemnormally
di sappears, if the Omega equi pment is serviceable, shortly after
the switch to aircraft power or after the aircraft is noved from
the gate. Care should be exercised during taxi, since abrupt
turns may cause a nonentary | oss of signals which could affect
system accuracy. It is good practice to cross check present
position coordinates or taxi distance before takeoff to detect
any errors which may have occurred since initialization

(2) In-Flight Updating. The sane considerations basic
to updating an INS also apply to Orega due to the normal accuracy
and reliability of these systens. However, in addition to the
capability to update overhead a navigation aid, npst Orega
systens are capable of performng a LARif certain signa
strength and station geonetry requirenents are nmet. Unless an
apparent Orega error exceeds approximately 6 nm a |ane slip may
not necessarily have occurred and LAR or updating is not normally
recommended. |f an LAR appears to be necessary, the LAR should
be initiated on only one systemat a tinme so that the other
system remai ns unaffected for use as a cross-check. The LAR
shoul d be attenpted first on the systembelieved to be the |east
accur ate.

10. NAVI GATI ON DI FFI CULTIES. Al though the accuracy and
reliability of the newer automated navigation systens are
excel l ent, malfunctions and failures occasionally occur. Wen a
mal functi on occurs, crews should guard agai nst junping to
concl usi ons since hasty actions are sel dom necessary and may



further conplicate the situation. Experience has shown that
successful resolution of navigation difficulties in oceanic areas
usual |y requires a thorough, thoughtful process which normally
begi ns during preflight planning. The follow ng guidance is
presented for consideration when navigation difficulties are
encountered or suspected:

a. Detection of System Failures. |In general, system
failure is usually considered to have occurred when one or nore
of the follow ng situations devel op

(1) A warning indicator is activated which cannot be
reset.

(2) Self-diagnostic or built-in test equi pnent (BITE)
i ndicates that the systemis unreliable.

(3) The position error overhead a known geographic
position exceeds the maxi mum perm ssi bl e tol erance established
for a particular navigation system

(4) The systemoperation is so abnornmal, despite the
absence of warning or malfunction indications, that the crew
considers the systemno | onger useful for navigation.

b. Detection of System Degradations or Ml functions. Wile
system failures are usually straightforward, malfunctions or
gradual system degradations usually are more difficult to
resolve. This is particularly true when only two systems are on
board. Navigation difficulties of this type are usually detected
by a divergence between the navigation systens which often occurs
gradually. This factor may reduce the possibility of identifying
the faulty system unl ess periodic cross-checking practices are
diligently used. The followi ng factors should be consi dered when
attenpting to identify a faulty system

(1) Check the mal function (BITE) codes for indications
of systemfault.

(2) For Orega, the systemreceiving the nost stations
and the best quality signals should generally be the npst
accur at e.

(3) Review the gateway gross error check for
i ndi cati ons of the npst accurate system

(4) If a regular record of system performance has been
mai ntai ned and is avail able, a review of the record may give a
clue as to which systemis faulty.

(5) |If possible, use VOR, ADF, DR, airborne radar, or
ot her navigation aids to obtain a position fix.

(6) Cross-check headi ng, groundspeed, track and wi nd
i nformati on between systens and conpare to best known
i nformati on.



(7) Attenpt to contact nearby aircraft to obtain w nd
or groundspeed and drift information which may identify the
mal f uncti oni ng system

(8) The conpass deviation check discussed in paragraph
6b(4) may provide a clue as to which systemis faulty for systens
such as I NS.

NOTE: Even though these steps are taken, the occasion may
still arise where a divergence between systens is observed
but the crew cannot determ ne which systemis at fault.
When this occurs, the practices in paragraph 10d shoul d be
used.

c. Recommended Actions Followi ng System Failure. After a
system mal function or failure has been detected, ATC should be
informed that the flight is experiencing navigation difficulties
so that separation criteria can be adjusted, if necessary.
Reporting mal functions to ATC is an | CAO requirement and
conpliance is required by FAR Part 91. If the failed system can
be identified with a high degree of confidence and the other
system appears nornmal, the best course of action may be to fly
the normal systemand carefully nonitor its performance using any
addi ti onal navigation aids available, including DR In the
unlikely event that a total navigation failure occurs and ot her
ai ds are unavail able, the only action may be to dead reckon using
the flight plan headings and tinmes. Under these circumnstances,
continue to use all neans available to obtain and use as nuch
navi gational information as possible. Be alert for visua
sightings of other aircraft since a potential hazard nay exi st
due to inadvertent deviation fromyour assigned track. Also, in
some cases, it may be possible to establish and maintain visua
contact with another aircraft on the same track

d. Recomended Actions Followi ng a Divergence Between
Systens. Since a small divergence between systens nay be nornal
the significance of the divergence should be evaluated. In
general terns, if the divergence is less than 10 nm the best
course of action may be to closely nonitor system performnce and
continue to steer the system considered nost accurate. |[|f the
di vergence between systens is greater than 10 nm one of the
systens may be degraded. Therefore, attenpts should be nade to
determ ne which systemmay be faulty. |[|f the faulty system
cannot be determ ned using the practices in paragraph 10b and
both systens appear normal, the action nost likely to limt gross
tracking errors may be to position the aircraft so that the
actual track is mdway between the crosstrack differences for as
Il ong as the position uncertainty exists. ATC should be advised
that navigation difficulties are being experienced so that
separation criteria nmay be adjusted as necessary. Consideration
shoul d be given to abandoning this "split-the-difference"
practice if the divergence exceeds the separation criteria
currently in effect. |If a divergence of this nmagnitude occurs
and the faulty system cannot be isol ated, the best course of
action nmay be to DR using the best known wind information. 1In
some cases, the best known information nmay be flight plan



headi ngs and ti nes.

/s/ KENNETH S. HUNT
Director of Flight Operations

APPENDI X 1. RELATED READI NG MATERI AL

Addi tional information concerning navigation practices,
procedures and equi prrent may be found in the foll owi ng docunents:

1. Federal Aviation Adm nistration (FAA) Advisory Circul ars.

a. Advisory Circular 90-76, Flight Operations in Oceanic
Ai r space.

b. Advisory Circular 91-49, General Aviation Procedures for
Flight in North Atlantic M ni mum Navi gati on Performance
Speci fications Airspace.

c. Advi sory Circular 120-31A, Operational and
Ai rwort hi ness Approval of Airborne Orega Radi o Navi gati on Systens
as a Means of Updating Sel f-Contained Navigation Systens.

d. Advisory Circular 120-33, Operational Approval of
Ai rborne Long- Range Navi gation Systens for Flight Wthin the
North Atlantic M ni mum Navi gation Performance Specifications
Ai r space.

e. Advisory Circular 120-37, Operational and Ai rworthiness
Approval of Airborne Orega Radi o Navigation Systens as a Sol e
Means of Overwater Long Range Navi gation.

f. Advisory Circular 121-13, Self-Contained Navigation
Systems (Long Range).

Copi es of these docunents may be obtained free of charge fromthe
U.S. Departnent of Transportation, Publications Section M 443.1,
Washi ngton, D.C. 20590.

2. Oher Federal Aviation Adm nistration Docunents.

a. Airman's Information Manual, Basic Flight
I nformati on and ATC Procedures.

b. International Flight Information Manual.

c. International Notices to Airnmen.
Copi es of these docunents nay be obtained on a subscription basis
fromthe Superintendent of Docunents, U S. Government Printing

O fice, Washington, D.C 20402.

3. International Civil Aviation Organization (I CAO Docunents.



a. Annex 2 to the Convention on International Civi
Aviation -- Rules of the Air.

b. Procedures for Air Navigation Services -- Rules of the
Air and Air Traffic Services (Doc. 4444-RAC/ 501).

c. Regional Supplenmentary Procedures (Doc. 7030/2).
d. Aviation Use of Orega (Circular 139- An/95).

Copi es of these docunents may be purchased fromthe Internationa
Civil Aviation Organization (attn: Distribution Oficer), P.O
Box 400, Succursale: Place de |I'Aviation Internationale, 1000
Sher br ooke Street West, Mntreal, Quebec, Canada H3A 2R2.

4. CQuidance and Information Material Concerning Air Navigation
in the NAT Region, T 13/5N-854.

Copi es of this document nay be obtained fromthe Internationa
Civil Aviation Organization, European Ofice, 3 Bis, Villa Enle
Bergerat, 92200 - Neuilly-Sur-Seine, France.



